Differential effect of tacrine and physostigmine on the secretion of the beta-amyloid precursor protein in cell lines.
The senile plaque in Alzheimer's disease (AD) consists mainly of the amyloid beta-peptide (A beta) derived from a family of large integral membrane glycoproteins, beta-amyloid precursor proteins (beta APP). Soluble derivatives of beta APP generated by the proteolytic processing of full-length beta APP are normally secreted into the conditioned medium of cultured cells. Here we have investigated the possibility that the processing of beta APP can be regulated by the cholinesterase inhibitors physostigmine and tacrine. Both drugs mildly improve cognitive functions in some patients with AD. We analyzed the level of beta APP in glial, neuroblastoma, and pheochromocytoma cells by immunoblotting cell lysates and conditioned media using a monoclonal antibody, MAb22C11. The levels of soluble beta APP derivatives normally present in conditioned media were severely inhibited by treating cells with tacrine but not with physostigmine. Whereas the treatment of cells with tacrine resulted in a small decrease in the intracellular levels of beta APP, treating cells with physostigmine resulted in a slight increase in the intracellular levels of beta APP compared to untreated cells. The effect of tacrine on the secretion of beta APP was not affected by cotreating cells with muscarinic agents, staurosporine, or the calcium ionophore. Our results suggest that a decrease in the secretion of beta APP by tacrine did not depend on its anticholinesterase activity and that tacrine operates via a noncholinergic mechanism.